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BHPKEHMAHMEP u T. BH3EP 


ATbI B IIECTPbIX CJIOAX OBOJIOSKA MEHHHCKOTO KIHNNOBOTO. 
| IIOACA (I|IEHTPAJIBHBIE KAPIIAT5I) 


s (Peaiomey 


_ ABTCpBI OTHCHIBAIOT ÓHOTKTOBO-(PEJIBĄLINATORbIE Ty(hHTbI HaXONALHACCA B IIECT- 
| cncax OÓOJIOUKH NeHHHCKOTO K.IMTINOBOTO IOACa OKpecTHOCTeŃ IIlaBHunbi (LleH- 
jjbibie KapnaTbl, Ilorbina). HexoqHble NOpoĄbi 3THX Ty(pHTOB Óblnd rpaHoĄH4OpHTo- 
| runa. TydQnuTki oópazyłoT 13 MpacJIOeEK B IeCTpbix CJIaHiiax € (QayHOA arrJIoTuHA- 
|HHbix bopaMuHKQEp, KOTOPYIO BEpOATHO MOJKHO OTHECTH K NaHy AIM qaHO-HA1EC- 
r (cp. It. Bupkeunnaiiep, 5, 6). * 
| Hannane TypuTOB B N=CTPbIX CHOAX NEHMHCKOTO KJIANNOBOTO NOACA CBANETEJB- 
Je O NpoAaBJIeHAAX BHELIHE-KAPIIATCKOTO BKCTDYZMBHOTO BY.IKAHH3MA, CBAJAHHOTO 
'OlcccaMi JIapaMnńcitoro oporene3uca. Ty(pHTbl NpoOABJIAłOT CXOĄCTBO € CEHOHCHA- 
(baMu MH TycbuTaMu CCeROŃ TROCHHKJIHHAJbIHOŃ 30Hbl BHSHIHAX CeBepo3ANaAHbIX 
| lieBbix KapnaT okpecTuocTefńi JlaHukOpoHbi (8) u BaxoBuu (12, 13, 27). BynkaHi- 
łaa LEINb, KOTOPAA YACTUUHO MOrTJA HPOKCXOĄKTŁ OT NEŃCTBHA NOĄBOĄHbIX HU3BEP- 
| , Obi.la npuHecejia MOpckuMH TCUEHKAMN AJM WE MOTJIA ÓbITb HaHeceHa M3 ICH 
| narepskena DaxoBAN, REŃCTBYIOLICTO Ha IepeEJIOMe MeJlą M raJleoreHa. 


* Iludppbl KYpCHBOM B CKOÓKAX OTHOCATCA K CIACRY JIMTEpaTypPl B NOJIBCKOM 
re. 
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K. BIRKENMAJER 6: T. WIESER 


TUFFITES FROM VARIEGATED BEDS OF THE PIENINY 
KLIPPEN-BELT MANTLE (CENTRAL CARPATHIANS) 


(Summary) 


ABSTRACT: Description is given of biotite-felspar tuffites, discovered in varieg 

beds of the Pieniny Klippen-belt mantle around Szczawnica (Central Carpathi 

The tuffites, most probably of Danian or Danian-Paleocene age, are referab. 

the activity of primorogenie volcanism of the Laramide phase, connected with U; 

Cretaceous eruption centres of the axial zone of the External Carpathians 
syncline. 


AMGE OBIOOGY 
(by K. Birkenmajer) 
Position of tujfites in the stratigraphic section of the Klippen-belt mantle 


In the Pieniny Klippen-belt of Poland (Central Carpathians) near Jaw 
(east of Szczawnica) a dozen or so tuffite intercalations have been discovered 
variegated beds overlying Jarmuta beds (Maestrichtian). The variegated beds € 
taining tuffite intercalations and marked as section No. 68 in the writer's collecti 
(see fig. 1) are exposed on the right bank of the Grajcarek stream between 
villages of Jaworki and Szlachtowa. Sequence of beds, tectonically overturned 
ręcumbent backward to the SE, is here as follows: 


A. Argillaceous cherry-red shales, very moderately marly, with mark 
fine mica flakes, interbedded by thin intercalations of green hieroglyphic sandsto 
The collected sample (No. 189) has revealed the presence of agglutinated foramini 
with rare specimens of the calcareous type (as determined by St. Geroch), whi 
have been listed on page 4 of the Polish text. 

B. Argillaceous cherry-red shales, somewhat marly, with markedly fine 
flakes, interbedded by analogous greenish shales (from NW), and with intercalati 
of tuffites (from SE). The tuffites occur as beds from 1.5 to 10 em. thick, tectoni 
disturbed. Their colouration is sea-green, violet-green or variegated. The collee 
sample (No. 191) has disclosed the presence of agglutinated foraminifers (as det 
mined by St. Geroch) which are listed on page 5 of the Polish text. 


1 The following letter key is used there in specification of microfa 
R — 3-5 specimens in analysed sample, F — 6-10 specimens, C — 10-25 specim 
A — over 25 specimens. 
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The association of microfauna in both samples (Nos. 189 and 191) agrees with 

lat in foraminiferal assemblages recorded in samples No. 146 a, b, 153 and 157, de- 
«ribed by Geroch (in: 5)* from variegated beds. 

C. Sandstones of Jarmuta beds (Maestrichtian) in a tectonic contact with bed B. 

| In a paper published in 1954 the present writer expressed the opinion that: 

„shales (of variegated beds) may constitute a link connecting the Cretaceous mante 

| th the Magura Flysch (Paleogene). The Magura Flysch may also be regarded ... 


karried out in 1954 in the Klippen-belt between Jaworki and Szczawnica imparted 
| different aspect to the above cited problem. To say, we have to do here with 
„ phase of very strong folding succeeding the deposition of the Jarmuta (Maestricht- 


*aleogene, this phase fits well into Laramide orogeny. Hence any suggestions as to 
| he continuity of sedimentation and the transition of the Upper Cretaceous mantle 


n to the jaa mantle of the belt must be excluded. A confirmation is given to 
| ź 


e Pieniny Klippen-belt. 
Laramide folding in the Klippen-belt of the here considered area had most 


| )attern in the vicinity of Szczawnica and Jaworki the age limit of variegated beds 
ontaining tuffites may now be confined to the Danian, eventually Danian-Pal- 


Discussion 


| The closest petrographic and geologic similarities borne by tuffites here con- 
idered are those to the tuff deposits of Bachowice and the adjacent area of the 
vub-Silesian series. The volcanism of Bachowice may be referable to the Laramide 
brogeny commenced within the Carpathian Mts., but it is also admissible that it is 
he final outcome of the Middle Cretaceous orogenic movements (M. Książkiewicz 
je T. Wieser, 13). It would seem quite probable that volcanie activities started during 
Ehe Senonian in the External Carpathians had continued as well during the Danian 
pr the Danian-Paleocene. These activities may actually be responsible fór the 
 ormation of the tuffites in the variegated beds of the Pieniny Klippen-belt near 


* Figures in italics in brackets refer to literature quoted in the R: text. 
(Drawings, tables and plates — see also the Polish text, 
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Jaworki and that of the „Trochamminoiden Schichten* tuffs of -Gernyes, seeming: 
occupying an analogous position ?. -- a 1 a Se” zp GENE 
Within the External Carpathians the Upper Cretaceous voleanism of tl 
Bachowice type had probably spread more widely, as is indicated by tuffs in Senot 
an Globotruncana marls within the Flysch Carpathians of Roumania (M. Fil 
pescu, 7). Similar in age are the porphyrites of Lanckorona and Sułów (Westeł 
Carpathians), porphyritie tuffites of Bugaj, andesites and dacites of the Żegocin 
Rajbrot zone (cf. 8) as well as probably Upper Cretaceous eruptive rocks of Czarfj 
hora (Eastern Carpathians) described by Z. Sujkowski (22). As suggested 
M. Książkiewicz and T. Wieser (13) sill teschinite intrusions in the Silesian seri 
of Western Carpathians may also be considered co-magmatic. | 
An independent province of volcanic activities consists of Upper Cretaceot 
olivine diabases and augite porphyrites of Vihorląt and Paproćny Mts. in Czechć 
slovakia (cf. M. Kuthan, 15). Volcanism connected with Laramide orogeny in th 
province is also held responsible (1, pp. 44, 107) for intrusions of augitite lavas a 
tuffite breccias cutting through the Triassic, Jurassic and Neocomian in the fi 
place of the Manin series (high-Tatric series), and through the Dogger and Mat 
of the Czorsztyn series roofed by Pichov marls (Maestrichtian) of the Klippe 
mantle in the Vah valley (4, 29). It is also here that may be assigned the andesi 
(? augitite) lavas and tuffite breccias cutting through the Malm of the Czorszty 
series and the Pichov marls near Novoseliee in the eastern part of the Klippe 
mantle (18), thoush D. Andrusov (3) is inclined to refer them to the Titonian. 
: To.another and older tectonic cycle within the Carpathian Mts. belong Wet 
fenian melaphyres of the sub-Tatric series.-whose petrography has been recen 
described by-V. Zorkovsky (29), also picrites from the Pieniny Klippen-belt in 
vicinity of Vienna, by Kiipper (16) referred to the Albian. AR 
During the Tertiary, eruptive centres of the External Carpathians die o 
while wvolcanie activity of the Internal Carpathians is revived. Its earlie: 


immense areas in Central and Eastern Slovakia, Trans-Carpathian UKFZMĘ, ZANA 
mania and Hungary. Volcanic dusts from this region have spread out over 

Flysch geosyncline of the External Carpathians as a source of tuffite rocks. To saj 
volcanic deposits have been discovered in the Oligocene of Roumania (9, pp. 8 
92), while in the menilitic shales (Upper Eocene) of Bukovina (Seletyn) H. Świdzi 


2 The locality Gernyes lies abt. 6 km. to the SW of Drahovo (Kóvesliget) withii 
the Pieniny Klippen-belt; during the interval between World War I and. 
it belongs to Czechoslovakia, now to the U. S. S. R. On evidence of its lithologł 
description, and of its microfauna as determined by L. Majzon (17, p. 104, 158) th 
„.Gernyes „Trochamminoiden Schichten* are "perfectly equivalent to the variegate 
beds of Pieniny Mts. i : ! > 


$ 
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(23, p. 226) found intercalations of clay determined as bentonite by Z. Sujkow- 
|. Of analogous age are tuffites recorded by O. S. Vjaloy, N. R. Ładyżinskij and 
. Tkaćuk (26) in Eastern Carpathians menilitic shales of the Skole unit, in the vi- 
|nity of Dolina, Bolechów etc. In 1954, M. Książkiewicz and T. Wieser (14) dis- 
pvered tuffites in the Krosno beds (Upper Eocene-Oligocene) of the Silesian series 
Western Carpathians. 

| At length, Neogene activity of volcanie centres within the Internal Car- 
ians is responsible for tuffites of the peri-Carpathian Miocene3, 


| Laboratory of Geology ć Stratigraphy 
lolish Academy of Sciences, Cracow Branch 
: Cracow, May 1955 


BB PETROGRAPHY 
(by T. Wieser)! 


| Tuffites of variegated beds from the Pieniny Klippen-belt consist of sand with 
In average 0.25 to 0.3 mm. diameter, attaining a maximum of 0.5 mm., cemented 
iw argillaceous matrix. The texture of the tuffite is crystalloclastic, the structure 
h rectionless and from porous to almost loose. Coarse-grained constituents are largely 
Vroclastic. The psammitic fraction is composed of plagioclase, orthoclase, quartż, 
l ołtite, without consideration to fragments of porphyry and siltstone rocks. Plagio- 
|ase shows albite Carlsbad twinning, exceptionally of the pericline type, while 
|thoclase does not as a rule display twinned structure. Zoning is comparatively 
Ery poor in plagioclases. Values of extinction angles, measured by means of the 
niversal stage after the Rittmann-Ebert zone method, range from 25 do 27%, which 
jprresponds to the maximum 50 per cent An content (40 per cent content in high- 
ż, nperature varieties). Both felspars are weakly altered into hydromicas and much 
jss frequently (plagioclase) into calcite. As compared with felspars, quartz belongs 
i the distinctly less abundant constituents of tuffite. Probably only its very unim- 
prtant per cent content is of pyroclastic origin. Strong undulatory extinction and 
| mortar texture pattern in the majority of grains indicate that metamorphic mocks 
jataclasites) were here the source-material. Biotite, so common in tuffites, is the 
, ly representative of femic minerals. It is characterised by excellent idiomorphism 
| flakes, frequently displaying distinct euhedral pseudohexagonal boundaries and 
.ther strong chemical changes. Transition into hydro-biotite is observable con- 
keted with a reduction in absorption colours, pleochroism X = yellow, Y Z = 

| greenish-brown, and birefringence. In further stages of chemical changes opacifi- 


3 Tuffites once described by W. Petrascheck (21, p. 371, 19, p. 370, 20, P. 80) 
ilom the „Subbeskidische Alttertiir* most probably also belong to the Miocene 
|lomp. 11, pp. 311-315, 358, fig. 83, table XZXII). 
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cation sometimes precedes kaolinization. In the final stage the substance experi | 
ing alterations becomes colourless and translucent, with the optical propert 
of anoxite: birefringence = 0.07, n, = 1.653 and 2Vy = 0-25. Among acces dj 
minerals, ores, particularly so hematite, are most numerous. Apatite too, belomi 
to the relatively common constituents of tuffite, both as inclusions in „crystals* a 
as isolated individuals. Zircon, on the contrary, is but a rare constituent. Fra; 
ments in matrix of porphyry rocks are distinctly less frequent as compared 
„crystals* (an average 1 to 25 ratio). A key character of this variety of pyroclas 
material is rather strong impregnation by iron compounds (finely dispersed h 
tite) of fragments of lava showing typically felsitic texture, 


The quality of matrix and above all the quantitative ratio of the femic a 
salic components of the „crystalline* fraction, as well as chemical composition 
plagioclases are all in favour of granodiorite chemism of the parent rock. Stro 
granulation of lava, revealed by the abundance of frequently „euhedral* crystał 
the lack of glass remnants and of opacite rims in biotites, all suggest that the s 
ed material is referable rather to submarine eruptions. From the mineralogi 
aspect, tuffites here considered come very near to the porphyry tuffites of Bac 
wice (27). 

Laboratory of Ore Geology 


Institute of Geology 
Warsaw, May 1955 
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| p DESCRIPTION OF FIGURES IN THE POLISH TEXT 


Fig. 1 (p. 5) 
posure of variegated beds with tuffites in the Grajcarek stream near Jaworki 
Del. K. Birkenmajer 
wvariegated beds without tuffites (shales with sandstone intercalations), B ditto 
with tuffites (T1- T13); C Jarmuta beds (sandstones) on tectonic contact (c-c) 
: Numbers refer to samples analysed for microfauna 


A Fig. 2 (b. 7) 

Position of tuffites in beds of the Pieniny Klippen-belt mantle near Szczawnica 
mad Jaworki. Thick line refers to transgressive contact; interrupted line to probable 
time boundaries of stratigraphic links 
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TAREJIDIE MHHEPAJbI B NECHAHHKAX ©JHLIEBOTO AAJEHA 
B KJIKIIIOBOM 1I0ACE IIEHHH 


(Pesiomej 


(Mqbi u fiBopek HoBOTaprckoro yvezqa (IIOJIbuia), aBTopom B3aTo 12 oÓpa3q0B (B TOM 
1 O6pa31OB MNec4aHHKO8 MH 1 CÓpa3CH TJIHHMCTOTO CJIAHHNA CO BHAdHTEJIBHOŃ NpH- 
KECbIO KBApNLEBOŃ NbLJIK). Ilocjie pa3qpoójeHMA M OYKCTKH E pacupeqelMTEHbHbBIX BO- 
kax lapaqa KOHIHeHTpaT ÓbLI BbLĄeJIEH IIDA IpUMeHEHUH ÓpOMO(DOpMa. 

ś B HCCJIEJOBAHHBIX IecHaHHKaX (pJIMIIeBOro aajeHa aBrop Hamći cJeryromaAe 
AIKEJIbIe MHUHEDAJIBI: TpaHaT, IY4PKOH, TYPMAJIMH M Tpynny Henpo3padHbix MAHepa- 
!OB, KAaK AJIBMEHHT, MATAETAT, TETKT A HUMPHT, HKpoMe TOTO B HeKOTOpbIx OÓpaBiax 
afireHbr: PyTAUJI, CTAaBpoJIHT, aHaTa3, NAHCTeH, ÓHOTHT, XIODHT u ÓapuTr, PezyJbTaTbl 
(Oka3aHbl Ha raóejr 1 (20 cTp. MOJbckoro Tekcra). Ha raóenmn 2 (crp. 20) qaHo COIro- 
TaBJIeHue MHUHepaJbHOTo COCTaBa TAHENLIX (bpakuui NIA BceX OÓpa3HCB, KCKJIIO4AA 
© O3pauHble MKHepaNbl. TakaM CÓpa30M GOCTAB MKHHeFAJIOB: TpaHaT, IUPKOH, Typ- 
kann, pyTHUN, CTaBpOJIHT M ÓHOTHT HAĄO CHUKTATb TUINHUHBIM JAJA QIIKIIEBOTO AAJIEHA, 
ne 3HauHTeJIbHO IpeoóJlajaer rpaHaT Haq TYpMAaJlHHOM H BHJ|HO OTCYTCTBKE BIIHĄOTA, 
IpOKCeHOB HA aM(paóojeit, Ha repegucJeHHOTo BbIlie COCTABA MHHEPAJIOB BHNHO, 4T0 
|macruuecenii MaTephaJl MOT IIpoXOJJMUTŁ depe3 HECKOJLKO CEJTUMCHTALNIOHHbiX NAK- 
(CB, Ha dTO yKa3bIBAeT HAJIMUHE CAMblX YCTOH4HBbIX TAJKEJIPIX MHHEDPAJIOB, HUPHTOM 


| Menrbuańmux bpakniiaAxX, 


1 BbiqesietHoń KE, BupkenMmatiepoM. 
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J. ŁOZIŃSKI 


HEAVY MINERALS IN FLYSCH AALENIAN SANDSTONES 
FROM THE PIENINY KLIPPEN-BELT 


(Summary) 


ABSTRACT: Heavy minerals in sandstones from the Pieniny Mts. Flysch Aalenia 
have been separated and identified. A key mineral assemblage of the Aalenian co 
sisting of garnet, zircon, rutile, tourmaline and staurolite was recognized. Th 

absence was confirmed of minerals from the amphibole and pyroxene groups. 


Heavy mineral studies were made on twelve rock samples, eleven of whie 
had been separated from sandstones and a single one from argillaceous shale car 
rying an important amount of quartzite mudstone. All those specimens had bee 
collected by K. Birkenmajer (1)* from the Branisko series! of the Flysch Aalenia 
in the vicinity of Czorsztyn, Szczawnica and Jaworki (district of Nowy Targ). 

Samples weighing in all 200 grams were macerated in hydrochloric acid am 
Glauber salt. The sand material was first freed of iron oxides and pelitic substan 
and subsequently screened through sieves to obtain a grain fraction ranging fro 
0.02 to 0.33 mm. in size; a heavy mineral concentrate was then separated in brom: 
form by using Harada's separatory funnels. The heavy minerals were identifie 
permanently mounted in Canada balsam without polishing. Their quantitati 
ratio was determined by the count of from two to three hundred grains in eace 
sample. The results of the counts were then expressed in per cent figures of th 
total number of counted grains. | 

The presence was ascertained of following heavy minerals: garnet, zircon 
tourmaline, and a group of „opaque minerals* including ilmenite, magnetite, goe 
thite and pyrite. In addition to these, rutile, staurolite, anatase, disthene (kyanite) 
biotite, chlorite and barite were found in some samples. | 

Garnet. — Grains are irregular, isotropic, colourless or of a pale pink tin 
less frequently yellow-orange. Refractive index exceeds that of methylene iodid 
(1.74). Ore inclusions discernible in some grains. 


* Figures in italics in brackets refer to the literature quoted in the Polis 
text. i 
: The Branisko series has but quite recently been determined by K. Birken4 
majer (1. c.). The Flysch member of that series, probably equivalent to the lowekł 
Aalenian, was described as „Dogger Flysch* by L. Horwitz (5) and as „black Creta4 
ceous' in earlier publications. 
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|-4 Zircon. — Grains most commonly euhedral, distinetly prismatie and tetrago- 
|aly or ditetragonally bi-pyramidal, colourless or yellowish. Dark grains with 
|. purplish-brown hue are of rare occurrence. Zoning of grains is also unfrequent. 
Vel rounded grains are not numerous, identifiable by their refractive index and 
jositive optical elongation sign. Range of grain elongation varies, averaging from 
| to 3. 

E Tourmaline. — It occurs as prismatie grains, minute fragments of prisms or 
| irregular grains. Practically all the grains belong to the brown variety. They 
ji play pleochroism dependent on thickness and orientation: s — light yellow 
rown, © — dark brown or sg — yellowish (almost colourless), © — brown. 

Of very rare occurrence is the blue variety of tourmaline displaying light 
hshy-blue s pleochroism, and blue o pleochroism, the same applies to the pink 
IFariety with pleochroism s — ashy-pink and 0 — black. 


Staurolite. — It is in the form of irregular grains with orange yellow colour- 
ktion and characteristic pleochroism. 

Rutile. — Grains mostly irregular, rarely euhedral, with red-brown or honey- 
ow brown colouration. Some grains exhibit weak pleochroism. 

Anatase. — Occurs commonly in the form of quadrangular tablets of ashy- 
! ellow colour, or as irregular grains with faces (111) frequently discernible. In 
j se grains cleavage fissures (001) are easily detectable. 
| i Biotite. — It develops dark red-brown flakes, optically almost isotropic, ex- 
mibiting a conoscope crystal pattern, optically appearing as almost uniaxial negative. 
' Jo pleochroism exhibited in this section. Irregular black inclusions of ore very 
Frequently visible *. 
| Chlorite, — Present in the form of flakes from pale-green to dark-green, with- 
pleochroism. Irregular black inclusions of ore nearly always present. 

Disthene (kyanite). — Grains are colourless and irregular, somewhat elon- 
gate with discernible cleavage fissures. Extinction oblique at an angle of abt. 30". 
| Barite. — Colourless or yellowish grains with rhomboidal shape. Most com- 
Imonly they are in the form of tablets showing excellent cleavage (001) and bounded 
by cleavage planes (110), with the intermediate angle at about 101%. Some grains 
nave a zoned structure. i 
Results obtained in these research studies are shown in table 1 (see p. 20 of 
the Polish text). Data concerning samples Nos. 5 and 10 whose heavy fractions are 
composed almost entirely of opaque minerals have been obtained in analysing the 


2 After K. Birkenmajer, biotite is a common constituent of the Flysch Aaleni- 
an, particularly so in layers of shale sandstone and arenaceous shales. Its quanti- 
tative content in the studied samples being accidental (dependent of the site in the 
layer from which the sample had been collected), biotite is not listed in the com- 
putative summary of results shown in table 1 and 2 (p. 20 of the Polish text). 
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włliole fraction and determining every identifiable (translucent) mineral grain. "Thir 
grains were counted in sample 5, fifty — in sample 10. The hypothetical error co: 
puted for these samples by Dryden's method (3) is such as to impart but a tentati 
value to the figures here given. 

The next step toward a comparative study of the mineral composition ( 
the heavy fraction in all the samples was to draw up a computation table wi 
the exclusion of the opaque minerals (table 2, p. 20 of the Polish text). Sampl 
No. 4 of argillaceous shale has been omitted from this table, since, consisti 
solely of pyrite and barite, i. e. authigenic minerals, it is of no significance for pu 
poses of correlation. The obtained data have also been plotted in a curve diagra 
After K. Birkenmajer the stratigraphical correlation of samples is not possible owin 
to very strong tectonie disturbances experienced by the Branisko series and monok 
tonous development of the Flysch Aalenian. One of the reasons for assuming tel. 
no important error will be involved when investigating samples without strati 
graphic correlation is that they all belong to the lower Aalenian. The mean com 
puted figures indicate that garnet, zircon, tourmaline, rutile, staurolite and bari 
constitute the key mineral assemblage of the Flysch Aalenian. It is characteriz 
by an important prevalence of garnet over tourmaline and the absence of suełł 
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minerals as epidote, piroxenes and amphiboles. 

A comparison of data obtained through research studies here considered witt 
those from other areas of the Carpathian Flysch reveals the occurrence in th 
series of relatively poor assemblages of heavy minerals. St. Małkowski (9) when i 
vestigating the Magura Flysch and the „marginal* Flysch from the vicinity of Kr 
ścienko, turned his attention to the occurrence frequency ratio of garnet as compar 
ed with tourmaline. The prevalence of garnet over tourmaline is characteristic 
the Magura Flysch, while in the „marginal* Flysch the ratio is reversed. The pre 
valence of garnet over tourmaline as observed in the Flysch Aalenian is also notec 
in the Krościenko sandstones where, according to J. Tokarski (13), and A. Oberc (11) 
the abundance of garnet is the key feature. The lack of amphibole and pyroxene 
may indicate either their absence in rocks which were the source of clastic materiail 
or erosion under conditions of strong chemical disintegration taking place in a ho 
and moist climate. 

The mineral assemblage including garnet, zircon, rutile, tourmaline and stauro- 
lite suggests the erosional provenance of clastic material from a zone of rocksk 
embracing granite injections in crystalline schists. It is not out of the question w 
this material may have passed through several cycles of sedimentation and tnisk 
would be responsible for the presence of the most resistant heavy minerals „ocz 
particularly so of their finest fractions. 


Laboratory of Geochemistry 
College of Mining % Metallurgy 
Cracow, July 1955 
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DESCRIPTION OF FIGURE IN THE POLISH TEXT 


Fig. 1 (p. 21) 


rve diagram showing frequency of mineral occurrence in heavy sandstone con- 
| centrates from the Flysch Aalenian in the Pieniny Klippen-belt 


jgend: ordinates = per cent mineral content; abscisses = minerals: Zr zircon, 
ko rutile, Tur tourmaline, Gr garnet, St staurolite, Dy distheme, Chl chlorite, 
> Anat anatase. 

Figures placed against black dots represent numbers of samples 
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CONSPECTUS 


PKEHMAMHEP 


([HM;KHE-IIEPMCKHE OCAĄKH BOCTOUHOTO KPbUIA AHTHKJIHHAJIM 
JĄSMBHHKA BOBJIE KPAKOBA 


(Pesaiome) 


ABTOp OHHCHIBAeT BbIXOĄBI KPACHBIX TJIMH (HMJKHee 3BeHO) H MBICJIAXOBUNKIX 
TJIIOMepATOB (BOpXH<e 3BEHO) HHIHHe-IIEPMCKOTO BO3pACTA, B J|OJIMHe p. PanIaBkK, 
3OCTOUHOM KDpbIJIe NeBOHCKO-]HHAHNKOŃ AHTHKJIMHAJH J[SMÓHNKA BO3JIe RpakKOBAa, 
 crparurpadpnio H TEKTOHHKY. STH OÓpa3OBaHHA ÓbIJIM U3BECTHbI CT. JapeHUHOMy 
4, 6);* ©. PyTkoBcku (1926, 2) u Cr. Cenjieqku (1954, 5) BIOCJIEĄCTBHH HX He 
I3HABAJIA, DJTO HaMHóoJlee BblIĘRHHyYTPIH HA BOCTOK BbIXOJ| HHHHe-IEPMCKHX OCAJKOR 
bańoge CHJIe3CKO-KPAaKOBCKOA BOBBBIIIEIHOCTK, 


* JIadppbi KypcHBOM BP CKOÓRAX OTHOCATCA K CIKHCKY naurepaTypbl B NOJlbCKOM 
ście. 
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F. BIRKENMAJER 


LOWER PERMIAN DEPOSITS IN THE EASTERN LIMB 
OF THE DĘBNIK ANTICLINE NEAR CRACOW (POLAND) 


(Summary) 


ABSTRACT: Sites of occurrence, stratigraphy and tectonics are described of 1 

clays and Myslachowice conglomerates from the Lower Permian of the Racła i 

valley in the eastern limb of the Dębnik anticline near Cracow. These formatiof 

reported by S. Zaręczny (1896), were questioned by later authors. It is the mą 

easterly site of occurrence of Lower Permian deposits within the Silesian-Cracgi 
Upland. 


In 1954, in the Racławka valley, at the village of Paczółtowice near Craet 
(fig. 1) outerops of Myslachowice conglomerates, associated with Lower Permian 
clays, were investigated by the present writer. The exposures are of some inte 
since they represent the most easterly site of occurrence of the Myslachowice 
glomerate and the only one within the eastern limb of the Dębnik anticline bu 
up of Devonian and Dinantian rocks. 

St. Zaręczny (6)* was the first to mark the Myslachowice conglome 
outcrops, by him referred to the Lower Triassic, on the 1 : 75 000 scale geologic m 
in the eastern periphery of the village of Paczółtowice within the Racławka valle 
The conglomerates were here associated with red clays. Thirty two years lat 
F. Rutkowski (2) questioned these views and expressed his opinion that so-cali 
Myslachowice conglomerates are a tectonie breccia and the red clays — a residi 
deposited through the dissolution of limestones by percolating water. That view 
F. Rutkowski is also shared by S. Siedlecki (5). 

Fig. 1 (p. 27 of the Polish text) shows the location of the red clays and Mjl 
slachowice conglomerates. Their outcrops here are rather poor, the Lower Permie 
deposits having been disturbed by slide and creep movements (fig. 2, p. 28), part 
also by faulting (fig. 3, p. 31). The contact of the Lower Permian with the Low 
Carboniferous deposits, on which they rest, is not exposed. 

Red clays most probably represent the Lower Permian link directly ove 
lying Carboniferous limestone. They are discernible within all of the outcror 
shown in fig. 1 (A-E). The occurrence is noted there of fragments of cherry-red argi 


* Figures in italics in brackets refer to the literature quoted at the end - 
the Polish text. Pages of drawings, plates and tables refer also to the Polish tex 
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sous shales and of fine-grained micaceous sandstones as well as of Carboni- 
>us limestone pebbles. 

k The Myslachowice conglomerate is best exposed in outcrop C where it is seen 
> bedded, strongly cemented by calcite, and fine-, medium- or coarse- grained. 
Ę composed of fragmented light Carboniferous limestone (Visć) ranging in size 
jm a few to a score or so centimetres, cemented by calcite matrix red coloured 
a hematitic substance. Fragments of crinoidal limestones (? Tournai), and of red 
dstones are less frequent. 

_' After S$. Siedlecki (3, 4), the reworked productive Carboniferous mantle is 
donsible for the Karniowice sandstones, deposited on secondary Stephanian 
Ikbed, while Carboniferous limestones denuded by later erosion, connected with 
ift movements of the Saalian phase, have supplied material for the Lower Per- 
1 Myslachowice conglomerates. An east to west direction of transport is accept- 
by that author. With certain modifications his concept may also serve in the 
e of Lower Permian deposits in the Racławka valley. Since the deposits there 
1r in the eastern limb of the Dębnik anticline, the trend of sedimentation might 
e been the reverse, i.e. from west to east. Red clays commenced to sediment in the 
a now occupied by the Racławka valley, in a depression cutting through the 
led Dinantian and probably due to earlier erosion (fig. 4, p. 33). Material consti- 
ng red clays differs from that of the productive Carboniferous and it is most 
bably equivalent to thus far unknown strata from the passage of the Upper Visć 
» the Namurian. After these strata had been torn away by erosion, deeper layers 
ce subjected thereto and, in connection with the growing uplift movements of 
Saalian phase, sedimentation was commenced of the Myslachowice conglomer- 
s composed foremost of fragmented Visć limestones. 

Originally the Lower Permian mantle of the eastern area of the Dębnik anti- 
he must have stretched farther. Its greatest portion had already been worn 
lay before the Bathonian transgression commenced. The Bathonian and the upper 
|ks of marine Jurassic rocks rest on a nearly flat surface of denudation which 
l scoured Carboniferous limestones as well as Lower Permian deposits persisting 
jerosional depressions on the surface of Carboniferous sediments. 

boratory oj Geology © Stratigraphy 


j the Polish Academy of Sciences rz 
Cracow, July 1955 


DESCRIPTION OF FIGURES IN THE POLISH TEXT 


EISPASONZC) 
ologic sketch map with Quaternary cover of the area of occurrence of Lower Per- 
an deposits within the Racławka valley Del. K. Birkenmajer 


arboniferous limestone (non-differentiated); 2 Lower Permian: red clays and My- 
chowice conglomerates; 3 Bathonian; 4 Callovian; 5 Oxfordian; 6 „Argovian*; 
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7 „Rauracian*; 8 Pleistocene-Holocene; loesses and re-worked loesses; 9 Holocę 
talus; 10 Holocene: alluvial deposits; A-H Lower Permian outcrops; F Roemer qua 
(Tournai Z,- y), G Kasper Górecki quarry (Tournai Z), H mill at Paczółtowice ( (i 
nai C,), D „over the road* quarry (Vise Cz-8,) ad 

4 


[| 


Fig. 2 (p. 28) 


1 block of pale flesh-coloured Visć limestone, 2 block of Myslachowice conglomeł 
disturbed by slide-and-creep movements, 3 weathered rock 


Fig. 3 (p. 31) 
Geologic sketch map (without Quaternary cover) of the area of occurrence of ) 
Permian deposits in the Racławka valley Del. K. Birken y | 


1 Tournai Z,, 2 Tournai Z,- y, 3 Tournai C,, 4 Visć C,-S,, 5 Lower Permian, 6 | 

thonian, 7 Callovian, 8 Oxfordian, 9 „Argovian-Rauracian*, 10 Holocene (allu 
deposits), A-H as in fig. 1, 11 hypothetical and found faults 

Arrows at margin of sketch indicate the direction of geologic section shown in 


Fig. 4 (p. 33) 

Geological section along the right slope of the Racławka valley in Paczółtowh 

Del. K. Birkenm« 

1 Tournai Z,, 2 Visć C,-S,, 3 Lower Permian (black patches), 4 Bathonian-Callo' 

5 Oxfordian-„Argovian-Rauracian*, f hypothetical faults, G Kasper Górecki qu 
(Tournai Z,) 
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HAJIA4HE ME3O30OHCKHX OCAJIKOB 
HA BOCTOUHOM IIPEĄTOPbH CYJIETOB 


(PearoMme) 


% ABTOp KOHCTATHUpOBAJI HAJIAdHe IMOpojĄ Me3o30ficKOro BO3pacTa Ha BOBBBILIEHHO- 
„ PACTroJToOzkeHHOŃ OKOJIO 1,5 KM. Ha KOT OT MeCTHOCTH HoBa IlepekBa (AJIbTIuTeT) 


i NOpoAbi, B ripeqeJiax pacHpocTpaHeHHA KOTOpOŃ HaXOJATCA IpeoÓpa3OBAHHbie IO; 
HHeM TepMHUECKHX IpOHECCOB OKPYTJIEHHBIE KOMKH HJIOB B CpEĄTHEM 6 CM. B qAHaMe- 
A Oqnu H3 STHX KOMKOB OÓpa3OBAHHbIŃ BepOA1HD Ha KOHTAKTE M€3030A H KapóoHa, co- 
n HU3 TpAyBaKKH KAPÓOHCKOTO THIA M VJIAHACTOTO CJIAHNHa C (haykoń, Ha Hue 3a- 
HOLINHX HOPORAX HaÓMOĄ|aIOTCA UpH3HAKH KOHTAKTOBOTO MeTaMopcpu3Ma. IlopoHP! 
| O6pa3OBAHbI H3 TJIHMHHCTBIX CJIAHIĘEB CEpoTo IĘBeTA co CTOJIÓ4aTOŃ HJIH NIKTOOÓpa3- 
| OTĄEJIEHOCIbIO H € HeÓojbmoii IrpuMecbło ÓeJMoń CJIOĄbBI. PacHoJloxeHie CTONÓH- 
3 MMM UJIMTOK nepreHqUKYJIADHO K IMOBEPXHOCTH COIPHKOCHOBEHHA C Óa3AJBTOM. 
JII(HOCTK BTHX CJIAHNEB — OKOJIO 23 CM. HuKe HX BbICTYyTIaroT TeMH0-Cepble HECJIOH- 
Je THMEBI CO CJa60 O6o3HadeHH0iń CJIaHieBOH OTĄEJIBGHOCTBIO, MOIIHOCTBIO OKOJIO 
jem. Knmsy T.IHHbl IepeXOĄAT B Cepble MepreJIMCTbie TJIAHbI € HÓOJIBLIOŃ MpHMecbio 
IBKOHHTA; B HHX HET CJIEĄOB CJIOHCTOCTH. B oólreM OÓHapyxeHHBIi npodpub npe- 
fmaeT 2 M. 

Ha OCHOBaHHH HafiqeHHcoi MUKpodbayHbi: Arenobulimina sp., Ataxophragmium 
5 Egerellina sp., Marsonella sp. u Textularia sp. BO3pacT OMACaHHbIX TIMH MORAO 
| Bceh BEpOATIIOCTH CYKTATb MEJIOBBIM. 


ACTA GEOLOGICA POLONICA, VOL. VI 


K. ŁYDKA 


MESOZOIC DEPOSITS IN THE EASTERN SUDETEN FORELAND (POLAND 


(5Summary) 


Of Nowa Cerekwia (Altstett) in the district of Głubczyce (Lower Silesia). A prot 
of Mesozoic deposits, about 2 m. thick, has been exposed there at the bottom. 
a basalt quarry. A thin bed of contact-metamorphic rock overlies the contact 
basalt with the underlying Mesozoic deposits. Subcircular concretions of loam alte 
through thermic metamorphism, averaging 6 cm. in diameter, occur within this be 
One of the concretions, probably owing its origin to the contact of the Mesozoic v 
the Carboniferous, has been found to consist of Carboniferous greywacke 
argillaceous fossiliferous shale. The underlying rocks also display contact met 
morphism. They have developed as smoky grey argillaceous shale with rod-li 
or slaty cleavage and a low mica content. The rods and plates are arranged s 
pendicularly to the contact surface with basalt. The thickness of these shales is ak 
20 cm. Underlying them are non-bedded dark grey loams with poorly distinct s. 
cleavage, attaining a thickness of up to 40 cm. Downwards they grade into gm 
marly non-bedded clays, carrying small amounts of glauconite. The full thickn 
of the exposed profile does not exceed 2 m. The age of the clays here describ 
may with great probability be referred to the Cretaceous on ground of the yieldą 
fossil microfauna assigned to Arenobulimina sp., Ataxzophragmium sp., Egerell 
sp., Marsonella sp. and Textularia sp. 

Laboratory oj Sędimentary Rocks 


University of Warsaw 
Warsaw, September 1955 


DESCRIPTION OF FIGURES IN THE POLISH TEXT .. ż 


Bis 1(D. 30) 
South-easterly range of the Jurassic of Poland after data accessible up-to-dał 
a basalt, — — — — basalt bottom, b contact-metamorphie rock, c slaty shales, d da! 
grey loams, f smoky grey marly loams 
PET 


Nowa Cerekwia outerop 
1 — Part one of the outcrop 
2 — Part two of same 


Legend as in fig. 1 
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 AJIEKCAHĄPOBHU 
|. _' EJIOBOTPYHKAHBI TYPOHA OKPECTHOCTEM KPAKOBA 


p 


>B iiuińbax TypOHCKHX JH3BEeCTHAKOB H KOHTJIOMepaTOB OKpecTHOocTeńi RpakoBA 


opoM Hańj1eHbl IO MYKpPOCKONOM (hopaMuHNdhepbi poja Globotruneana Cush., 
(maqreskaniue « 8 PAJTAM HM NOĄBMJ AM. Ilonkirku npenapupoBaHnA HU3 TBEpiMIX 


IOCHTEJIEHO KOJIMUECTBA HM COCTaBa OHH pA3HATCA B OTĄEJbHBIX OÓHaKeHAaX, [JIOÓ0= 
'HKAHbI paCHPOCTPAHEHBI BECbMA MHOTOUKMCJIZHHO B HSBECTHAKAX popManadyepoBoii 
AHOliepaMo-popamuHndepoRoii (bpalqHMH; B utepaMOBBIX M3BeCTHAKAX (HHONePAMO- 
I banqHa) H B NeCHAaHUKOBBIX H3BECTHAKAX OHM BCTpeUałOTCcA Topa3qo pete. * 

Bo Bcex pa3HOBHĄHOCTAX TYPOHCKAX JIOPOĄ TJIOÓOTPYHKAHAM COHNYTCTBYTOT 
q1pyrne cbopauniugepbi. B IrecJaHHKOBbIX HKBBECTHAKAX DACIIDOCTPAHEHBI (QOPAMYI- 
pepbl, TJIOGHTEpHHbI, ATUJIIOTAHUPOBAHEble fMopaMaHuQepbł (TEKCTYJIAPAM, apeHO- 
IAMUHbI) M OJIMTOCPETHHbI, B. IUIOTHbIX H3BECTHAKAX KPOME TJIOÓOTPYHKAH paciIpo- 
>aHeHbl OÓKJIbHO TJIOÓHrepuHbl. [yMÓeJTHHBI KH poÓyJyCHI MHOTOUKCJIEHHbI, MECTAMA' 
JO1aeTCcA MACCOBOe BBICTYNMJIEHHE OJIATOCTETHH (popamMuHMudpepo-OJUrocTerHHOBa4 ' 
aa). sy 1 i * $ Ę ; Ka dia ódw itSy % 

-"  PacnpejqeJleHne TIOÓOTpytKaH M COCTAaB HX KOMIJIEECOB B 'OTJE.IbHBIX. OÓHAKE- 
Tx [Mo*as3aHbI Ha Taó, 1. (cTrp. 50 IOJIECKOTO TekcTa), Camoń HanóoJee paenpocrpa-' 
io popMoii aBJiaeTrca Globotruncana marginata (Reuss). Oną BbicTyraeT OÓWIbHO: 
| Bcem rpoduje TypoHa*okpecTrHocreń KpakoBa.  JIOBOJbHO: 4ACTO, 'BOTPeHAeTCH, 
obotruncana lapparenti: Bolli, NoABHAroiiadca 3Ą1eCh B' "KOHE : HHKHOPO *TYPOHA, 
OpKH3UHTE Inoceramus lamarcki. i TJACZ HS 
Crparurpapna TypoHa okpecTHocrei KpakoBa Óa3upoBańa Ha MuoliepaMaX,; 
IUOKOWMHX Mu Ópaxuoroąax (E. IlaHoB, 23%, C. AJIekcaHĄpoBK4, 1). JipeBHefiinaMu 
hqkamu TYPOHAa ABJIAIOTCA KOHTJIOMCpATbI, UZBECTHAKH C TAJIEKOŃH KBapia HA HHOIC- 
j (OBble HKZBBECTHAKH € (QayHoi TOpH3OHTa Inoceramus labiatus. Ilo Bcefń BepoarHocTu 
Ch BbIDAJKEHbI TOJKE BEpXH CEHOMAHa. Ocaqku JieikaT TpaHcrpeccHBHO Ha aópa- 


DHHBIX IOBEPXHOCTAX, CPE3BIBATOLIKX IODCHME..A3BECTHAKH, CONOCTABJJEHHe MAKDO- 
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Inoceramus labiatus Sdhloth., Conulus ellipticus Zar., C. castaneus AK 
C. subrotundus Ag., C. globulus Des., Rhynchonella cuvieri d'Orb., R. plicatilis 
Globotruncana helvetica Bolli, G. cf. apenninica Renz, G. cf. turonica Brotz Ę 
G. marginata (Reuss), G. ventricosa White. 


pa! 


TYPOHCKHE OÓpa3OBAHHA M IOpDCKHE H3BECTHAKH. Ha 3TOf TOBepXHOCTM JIejkAaT HM3BECH 
HAKH € TAJIBKOŃ KBapia M IJIOTHble (bopaMuHuchepOBble HBBECTHAKH, COCTABJIAIOL 
BEDXHIOIO UACTb TOpHBOHTA Inoceramus lamarcki U HHs;KHIOIO 4ACTb TOPH3OHTA Scap. 
tes geinitzi; BĘeCb BcTpeuaeTca MakpobayHa HU TJIOÓOTpyHKaHbl: : 

Inoceramus lamarcki Park., I. cuvieri Sow., Conulus subrotundus Ag., C. ellip 
ticus Zar., C. globulus Des., C. vulgaris Lam., Rhynchonella cuvieri d'Orb., TerebTt 
tula becksi Roem., Discoidea minima Ag. 

Globotruncana lapparenti lapparenti Bolli, G. lapparenti bulloides Vog. 
G. lapparenti cf. tricarinata (Quereau), G. marginata (Reuss), G. ventricosa Whi 

ABTOp IONYepKABAET OTCYTCTBHE OJNHONJIACTHHTATBIX TJIOÓOTpyHKkaH H ÓOJIBIIIĄ 
KOJIMUECTBO BAHIA Globotruncana lapparenti Brotz. 

CpaBHHBaA KOMILIeKCbI TJIOÓOTDYHKAH KpAKOBCKOTO TypOHa C paCIHpocTpak£ 
HHeM BTOTO BUTA E Apyrmx paioHax (raó. 2, crp. 60 IIOJIbCKOTO TeKCcTa) aBTOp 1Ip. 
K BAKJIIOUeHHIO, UTO CTpaTHrpapHAd TypoRa OKpecTHocTeń HpakoBa, OCHOBaHHaAd 
MakpodpayHe, BIOJIHe CorJIacyeTcA co cTpaTurpapueń OCHOBaHHOŃi Ha TJIOÓOTp 
KaHaX. ą i 

Cieqyer oÓpaTHTb BHHMAHHe Ha 3HAdHTEJIBHOE CXOĄCTBO (DAYHbI TJIOÓOTpyHKa$ 
OokpecTHocTeńi HKpakoBa © (bayHońi TJIO6oTpyHKaH TypoHa BaxoBuq (3amraqHbie Kapj 
TATBI), ONHCAHHOŃ M. KCcHOHIKKeBH1EM (19). DOTOT (pakT TOBODHT O CBA3H B 3TO Bpel 
KDpaKOBCKOTO MOPA C MOPEM KapilaTCckOŃ TeOCHHKJIHMHAJIH. TecHeńniad CBA3b COBIIaJTaZRJ 
BEDpOATHO C KOHIOM HHIKHETo M HadaJloM BepXHero TypoHa. 

ABTOp BblpażtaeT rJ1yOOkyro ÓJlarorapHOCTb Ipojpeccopy M, KcHoHxkeBH1y 
€ro LeHHble yKAa3AHHA M 3a HIpeĄOCTaBJIeHHe ABTOpy pyKONACH CBOe pa6OTbI Kaca 
riieńca BaxOBHY. 
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ALEXANDROWICZ 


BC 


GLOBOTRUNCANA ASSEMBLAGES IN THE TURONIAN 
OF THE CRACOW REGION 


(Summary) 


BSTRACT: Microscopic slides of Turonian conglomerates and limestones from the 

racow area have revealed the presence of numerous foraminifers which belong to 

e genus Globotruncana Cush. The composition of globotruncane assemblages 

ielded by deposits of the Cracow Turonian confirms their stratigraphic division 

determined on studied macrofauna. It probably also indicates the existence at 

at time of a connection between the Cracow sea with that of the Carpathian geo- 
syncline. 


Sections of foraminifers from genus Globotruncana Cush. have been discovered 
microscopic slides of Turonian limestones and conglomerates occurring in the 
racow region. Eight species (and subspecies) of these foraminifers have been 
entified. Attempts to prepare complete globotruncane specimens out of the hard 
ronian rocks were of no avail. 

Turonian deposits in the vicinity of Cracow carry abundant fossil globo- 
uncanes, but assemblages collected from outcrops there show a marked differ- 
ntiation with respect both to numbers and composition. 

They occur most abundantly in limestones of the foraminiferous and the 
loceramo-foraminiferous facies, less frequently in Inoceramus limestones (Ino- 
eramus facies) or arenaceous limestones. 

In all varieties of Turonian rocks globotruncanes are associated with other 
raminiferous genera. Arenaceous limestones yield somewhat scanty numbers ot 
obuli, globigerines, agglutinated foraminifers (Textulariae, Arenobuliminae), as 
ell as oligostegines. Compact limestones besides globotruncanes also carry numerous 
ilobigerines. There is an abundance of giimbelines and robuli; oligostegines 
ometimes occur in vast quantities (foraminifero-oligosteginous facies). 

The guantitative ratio and the composition of assemblages from the particular 
:xposures have been tabulated (table 1, facing p. 50 of the Polish text). 

The commonest form of globotruncanes is that of Globotruncana marginata 
Reuss). It occurs abundantly over the whole profile of the Turonian in the Cracow 
rea. Globotruncana lapparenti Bolli is another rather abundant species which had 
nade its appearance here towards the close of the Lower Turonian in the Inocera- 


nus lamarcki horizon. 
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The stratigraphy of the Turonian in the Cracow area has been described l 
ground of Inoceramus, echinoid and brachiopod forms (E. Panow, 23; E. Ale cat 
drowicz, 1). : | 

The oldest Turonian deposits here are conglomerates, limestones with quarj 
pebbles and Inoceramus limestones carrying a fauna which indicates the Inocerć 
mus labiatus horizon, of the Lower Tortonian. The highest Cenomanian beds :a 
probably represented here too. These deposits rest transgressively on surfaces 
abrasion scouring Jurassic limestones. Forms of macrofauna and of identified globę 


truncanes are listed as follows: 


Inoceramus labiatus Schloth. Globotruncana helvetica Bolli | 
"Conulus ellipticus Zar. Globotruncana ci. apenninica Renz *|| 
Conulus castaneus Ag. Globotruncana cf. turonica Brotzeng 
Conulus subrotundus Ag. Globotruncana marginata (Reuss)- 
Conulus globulus Des. Globotruncana ventricosa White 


Rhynchonella . cuvieri d'Orb. 
Rhynchonella plicatilis Sow. 


It should' be noted that globotruncanes occur here in rather moderate number 

"The upper part of the Inoceramus labiatus. horizon witnessed a marine 
mergence followed by abrasion. It wore away an important part of Lower Turoni t. 
deposits and scoured with its new surface of abrasion Turonian rocks and Jurass | 
limestones alike. The surface of abrasion is here overlaid by: limestones with qua 
pebbles and compact foraminiferous limestones representing the upper layers_ 
the Inoceramus lamarcki horizon and the lower part of the Scaphites geinitzł 
horizon. They carry macrofauna as well as globotruncanes.: 


Inoceramus lamarcki Park. RizeznA lapparenti lepparenti 


- Imoceramus cwvieri Sow. Bolli 8 
Conulus subrotundus Ag. Globotruncana ort es bulloides 
' Conulus ellipticus Zar. "Vogler 

|, Conulus globulus Des. Giobotruncana lapparenti cf. tricarina 

. Conulus vulgaris. Lam. (Quereau) 3 
Rhynchonella cuvieri d'Orb. . o Globotruncana marginata (Reuss) 


Terebratula becksi Roem. Globotruncana ventricosa White 4 
Discoided minima Ag. i 1 ai «> Zad 


' Absence of unicarinate globotruncanes and a fair abundance of representa- 
tives of species Globotruncana lapparenti Brotz. should be noted here. e 


ae 

When comparing globotruncane assemblages from the Turonian of the Cracoig 
area with these from other regions (table 2, facing p. 60 of the Polish text) one is led 
to conclude that the stratigraphic division of the Turonian in the Cracow area, a 


determined on macrofauna, closely. corresponds to the "Za column base 
on globotruncanes. 
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j 4 Of some importance are the simiłarities borne by globotruncane fauna from 
je Cracow Turonian to that from the Turonian of Bachowice (West Carpathians) 
; described by Książkiewicz (19). These similarities perhaps suggest the existence 
b that time of a connection between the Cracow sea and that in the Carpathian 
Eosyncline. The closest connection probably took place towards the se of the 
ower and the commencement of the Upper Turonian. 

"__Itis here the author's desire to express his warmest thanks to Prof. M. Książ- 
) ewicz for valuable comments and suggestions and for making available the manu- 
ript copy of his paper on Bachowice (19). 


laboratory of Physical Geology 
lollege of Mining ć Metallurgy 
| Cracow, July 1955 


DESCRIPTION OF FIGURES IN THE POLISH TEXT 


e. Fig. 1 (p. 43) 
E Sketch showing distribution of outcrops cited in the text 
For names of localities, indicated on map by numbers, see the Polish text 


Fig. 2 (p. 45) 
blique scouring of Jurassic limestones and Turonian deposits by surfaces of abrasion 
Upper Jurassic limestones, sA deposits of first Turonian transgression, T, deposits 
of second Turonian transgression, p Quaternary sands 


Fig. 3 (p. 52) 
Globotruncana cf. apenninica Renz 
A deposits of first Turonian transgression at Mydlniki; B same at Tyniec 


Fig. 4 (p. 583) 
Globotruncana cf. turonica Brotzen 
Deposits of first Turonian transgression at Chmielnice 


Fig. 5 (p. 54) 
: Globotruncana helvetica Bolii 
A deposits of first Turonian transgression at Tyniec; B same at Mydlniki 


Fig. 6 (p. 54) 
Globotruncana marginata (Reuss) 
4 deposits of second Turonian transgression at Trojanowice; B and C same at Biały 
Kościół; D deposits of first Turonian transgression at Chmielnice 


Fig. £ (p. 25) 
Globotruncana ventricosa White 
A deposits of first Turonian transgression at Tyniec; B same at Chmielnice 


Fig. 8 (p. 56) 
Globotruncana lapparenti lapparenti Bolli 
deposits of second Turonian transgression at Żbik; B same at Tyniec; C same at- 
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Fig. 9 (p. 56) 
Globotruncana lapparenti lapparenti Boli 
Deposits of second Turonian transgression at Tyniec 


Fig. 10 (p. 57) 
Globotruncana lapparenti bulloides Vogler | 
A deposits of second Turonian transgression at Bonarka; B same at Trois icę 


Fig. 11 (p. 58) 
Globotruncana lapparenti cf. tricarinata (Quereau) 
Deposits of second Turonian transgression at Biały Kościół 


Fig. 12 (p. 58) 
Globotruncana lapparenti cf. tricarinata (Quereau) 
Deposits of second Turonian transgression at Tyniec 


Table 1 (facing p. 50) 
Occurrence of globotruncanes in Turonian outcrops of the Cracow area 


Table 2 (facing p. 60) 
Vertical range of identified globotruncane species in different areas. Drawn up om: 
data from works by other authors 


* refers to forms by some authors assigned to Globotruncana linneż d'Orbt 
** refers to the vertical range as jointly applied to 


Globotruncana lapparenti lapparenti Bolli 
Globotruncana lapparenti bulloides Vogler 
Globotruncana lapparenti tricarinata (Quer.) 
Globotruncana lapparenti Brotzen 
Globotruncana linnei d' Orb. 


*** refers to forms identified by Bolli (2) with Globotruncana alpina n. sp. 


Continuous lines in table 2 have been plotted on tabulated data cited by otheri 
authors. Wavy lines in that table have been plotted after the vertical specific range 
as given in the text of papers by some authors 
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CONSPECTUS 


| A. KOTAHBCKH 


KAMIHJIECKHE C.JIOH B BEPXHETATPARCKOKM CEPHH TATP 
(Pesrome) 


B BepxHeTaTpaHckoń cepHu TaTp aBTOpoM HCCJIETOBAH KAMIIMJIb (p3T) € pykO- 
uarqecń (popmoii Myophoria costata Zenk., B cepuu KoMHKHbl TBIIbKOB3. ABTOP, 0C- 
DBbBIBAACB Ha JIATOJJOTHUECKOM CXOĄCTBE, OTMETYJI CJIOH KAMIKJIA (Campiler Schich- 
m) ToHte B cepun rop [eBoHr u HUepBon3» BepxXbl, HO OHH €lqe NaJeOHTOJJOTHUECHH 
NOJTBCPKNCHblI, B cepuH KOMHHbI TblIbBKOB3 K HHHHeMy KAMNAJIO HpHHahexKar 
MOH H3 CepHH TaK Ha3bIBAeMbIX KABEDHO3HbIX HM3BECTHAKOB H Ą|OJIOMHTOB. IIOPOJĄbI STH 
P npeqcTaBJIAIoT coóci OTĄEJbHOTO CTpATHTpa(pHUECKOTO TOPH30HTA, HO OHH ABJIAIOT= 
I HpoNnykTOM Iipoqecca BbhiEeTDHBAHHA BEJIEHbIX CJIAHIEB, ĄNOJIOMATOB H IeNeJbHO- 
pbrx Meprejień. K RepxHeMy KAMIYJIIO IIpAHaNJIERKaT MHOQOPHEBble CJIOH € PYKOBJ- 
mich Qaynoń H ĄOJIOMHYLDI, XapakTepH3YKINMNECA BCJIEĄCTBHE IpoNHecCca BbIBETPHBA- 
da menioń Okpackoń, B KpoBJIe KaMNHAJIA 3AJETAIOT KJIA(POBbie OÓpeKUMH, KOTOpPbie 
3TAIOTCA ÓZ8HCOM AHHZBHUACKOTO Apyca. 
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Z. J. KOTAŃSKI 


HIGH-TATRIC CAMPILIAN IN THE TATRA MTS. „ja „ SĘ 


| 
(Summary) 7) 5 j 2% sf i | 


ABSTRACT: In the Kominy Tylkowe group of the high-Tatric series of the Tatre 
Mts. (Poland) the writer has discovered thus far unknown Campilian (Rót) strata 
Several. lithological assemblages have been differentiated, namely layers of. „cellulaj 
limestones and dolomites (Lower Campilian), Myophoria layers with Myopho 
costata Zenk., i.e. shales, bituminous limestones and intraformational breccia 
(Upper Campilian). In the Giewont and Czerwone Wierchy series a stratigraphi 
column with similar lithology has also been discovered, which is not, as yet, bas 

ś on palaeontological evidence. k 


"Campilian (Rót) beds with Myophoria costata Zenk. as index fossil, thus 


aa | REA Ek A A IŁ MA LIAM NR WORAM 


deser! bed. from the sub-Tatric series only, have now been discovered in the p 
Tatric series. of the Kominy Tylkowe peaks. On the ground of lithological -ana ogie 
the Campilian has also been recorded. in the Giewont and Czerwone Wierchy serie 
without be'mg thus far based on palaeontological evidence 4 


The -.Campilian (= Rót = Upper Werfenian, = piej Schichten) strata. € 
the Kominy Tylkowe series (Panienki Mt.) has- been. -divided- up: into several li 0- 
logical horizons: 


1) The lower parts of the „cellular* limestone and dolomite series (the Lov r) 
Campilian) are composed of beds of green shales alternating with those of gre 
dolomite, the upper parts — of ashy marls transected by veins of yellow calcite, i 
reality a tectonic breccia. Talus breccias composed of rock fragments building up 
the slope and cemented with calcitic matrix constitute another group of rocks tha 
far referred to „cellular* limestones and dolomites. These have up to now bee 
considered as Triassic breccias of marine origin (4, 9, 14, 2). | 


| 
2) The Upper Campilian composed of a) Myophoria beds and b) yellow weather | 


ing dolomites. : 


a) the Myophoria beds consist of yellow weathering fossiliferous dolomites,| 
black, red and green shales, bituminous limestones and intraformational breccias. 
These layers have yielded a fauna of Myophoria costata Zenk., and index form of the! 


higher Campilian Schichten in the Alps, oceurring here surficially, in thin layers. | 
b) Yellow weathering dolomites passing into Myophoria beds. They are capped 
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ly sharply demarcated cliff breccia forming the base of the Middle Triassic (Ani-- 
an stage). 

— Within these limits the Campilian is the most distinct stage of the Triassic in 
je Tatra Mts. and should prove readily recognisable in the course of future map - 


jmg work. 


aboratory oj Dynamic Geology 
University of Warsaw 
| Warszawa, November 1955 


EXPLANATION OF THE FIGURE 
Fig 1 (p. 67 of the Polish text) 
Sketch section of the. Campilian from the southern slope of the Panienki Mt. 


— Quartzite sandstone and Lower Werfenian red shales; II — Lower Campilian 
sries of „cellular* limestones and dolomites; 1 green shales alternating with those 
grey compact dolomites, 2 grey compact dolomites interbedding with yellow and 
shy marls; in the upper part the ashy marls are closely intersected by veins of yel- 
bw calcite (tectonie breccia); III — Upper Campiliian strata: 1 Myophoria beds: 
ads of yellow weathering dolomites alternating with those of black limestones and 
ituminous shales; intraformational breccias visible in the upper portion; 2 yellow 
reathering laminated dolomites wit pea-like dolomites in the top portion; IV = Mid- 
le Triassic (Anisian) strata: 1 basal breccia, 2 grey saccharoidal dolomites, 3 grey 
accharojdal dolomitic limestones with granular lamination, 4 dark grey and vermi- 
lar limestones 


I dolomite with Myophoria costata; br. zb. talus breccia. 


